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Francis Gordon Bates, of Philadelphia, obtained in the principal countries
a series of patents between 1890 and 1893. According to the description of
one of his first patents (German patent, Kl. 18, No. 57,729, May 2oth, 1890),
his process consists essentially in cementing iron by means of a mixture
composed of 80 to 100 parts of carbon, 5 to 10 parts of cryolite, 10 to 20 parts
of spent lime and 5 to 10 parts of rosin or soda. In another patent (German
pat., Kl. 40, No. 63,404, of November 3rd, 1891), Bates describes a furnace
with three hearths, designed for the carrying out of his process. In a third
patent (German pat., Kl. 18, No. 83,093, of February 23rd, 1893), the inven-
tor claims a further improvement of his cementation powder, consisting in
adding to the ingredients already indicated in the preceding patents nickel
oxide; according to Bates, this oxide is reduced during the cementation and
the nickel alloys directly with the iron subjected to the treatment.

The Bates process was given wide publicity, and various technical
reviews, especially English, dealt with-it repeatedly, announcing it as
destined to bring about a revolution in the manufacture of steels of superior
quality. Stahl und Eisen, in March, 1893,1 commenting on an article on the
Bates process in the English journal Iron in which it was asserted that the
new process had reduced to 7 pounds sterling per ton the price of steels
identical in quality with so-called Mushet-steel, then sold in England at 140
pounds sterling per ton, says that if this process is merely*"an application of
the patents obtained by Bates the manufacturers of fused steels of superior
quality need in no wise fear the announced "revolution," and concludes by
advising the author of the Iron article to test the steels manufactured in
German steel works, either in converters or in the Martin furnace, in order
to convince himself that the Bates process is superfluous.

The making of cement-steel in bars is limited at present to the production
of very pure steels of high carbon content and of superior quality for springs,
files, etc.

The material which furnishes the best steel by cementation is wrought
iron of the purest quality. This is partly explained by the purity of the
wrought iron, which is in general superior to that of the fused soft steels, at
least as regards the substances forming an integral part of the metal, such as
substances in the state of solid solution (manganese, silicon, sulphur, etc.).
The harmful influence of slag, always much more abundant in the wrought
iron, does not make itself markedly felt in the cemented products, from which
it is in great part eliminated by the subsequent treatments to which the
cemented bars are-always subjected, especially so when such treatments
include crucible-fusion.

For many years the cement-steel manufacturers of Sheffield, the principal
center of this industry, used almost exclusively as raw material the best
qualities of iron imported from Sweden. Later, they also used materials

1 Vol. XIII, pp. 217-218.